Introduction:The purpose of this study was to evaluate the psychometric properties of the Impact of Event Scale (IES) among Japanese women after childbirth. Methods: Self-reported questionnaires were distributed to pregnant women in Kumamoto prefectureconsecutivelyon three occasions: late pregnancy (N = 642)andfive days (N = 416) and one month (N = 226) after delivery. Results:An exploratory factor analysis of the IES items at day 5 after childbirth yielded a two-factor structure (Intrusion and Avoidance) that was cross-validated by a confirmatory factor analysis. The IES subscale scores were correlated with other psychological measures rated at the same time, including postpartum depressive symptoms assessed with the Edinburgh Postnatal Depression Scale (EPDS) and perceived difficulty of childbirth experience. The Cronbach'salphacoefficients were .83 for Intrusion and .86 for Avoidance. Test-retest reliability between day 5 and one month after childbirth was .74 for Intrusion and .71 for Avoidance. Discussion: The results provide support for the IES as a valid and reliable measure of postnatal traumatic symptoms among Japanese women.
Introduction
Childbirth can be a life-threatening event for both mothers and infants, with unpredictable risks. Some women see their childbirth as a traumatic event (1) . In the United Kingdom and Nordic countries, it has been reported that approximately1-7% of postnatal women fulfil the criteria for post-traumatic stress disorder (PTSD) following childbirth, and a larger number of postpartum women (24-34%) may have one or more traumatic stress symptoms (1) (2) (3) (4) . Several contributors to traumatic stress symptoms following childbirth have been identified:anindividual's vulnerability to stressful situations such as anxiety disorders and depressive symptoms during pregnancy (5) ; prolonged or invasive obstetrical procedures such as an emergency Caesarean section (emCS), or a forceps or a vacuum delivery (2) ;and perceived lack of support from health care professionals during delivery (2, 3, 6) . Traumatic stress following childbirth may have adverse consequences over both short-andlong-term periods. Traumatic birth can interfere with a mother's attachment to her infant and her overall adjustment (7, 8) , as well as negatively affect therelationship with her partner (8, 9) and her decisions about having additional children (10, 11) .
We are aware of only one report related to traumatic stress following childbirth in Japan (12) . Conducting semi-structured interviews to investigate PTSD criteria (DSM-IV) at one month after delivery, the above study found that 8 of 11 women who delivered by emCShad one or more traumatic stress symptoms. However, the number of participants in that study was small. Minimal research regarding traumatic stress symptoms following childbirth has been performed in a larger population in Japan. This may be partly due to the unavailability of suitable scalesthat have proved valid and reliable in Japanese population.
We considered that the Impact of Event Scale (IES)(13), a widely used self-report of traumatic symptoms, might be useful as a measure of birth-related traumatic symptoms. The IES consists of 15 items. The two-dimensional factor structure was identified in the English version in postnatal women following traumatic birth experiences (14) : Intrusion and Avoidance. In Avoidance, an individual avoids talking or reading about trauma-related issues, whereas Intrusion refers to re-experiencing, nightmares, and flashbacks. The aims of this study were to translate the IES into Japanese and to examine its psychometric properties in Japanese mothers of neonates.
Methods

Translation and Linguistic Validation
The original IES was translated into Japanese by one of us (T.K.) with the permission of the original author. The translated version was then reviewed for its intelligibility and the proper wordings in a Japanese cultural context by several Japanese-speaking experts (including us) with backgrounds in psychiatry and psychology. If recommended, phrases were re-translated from English to Japanese. Then, the Japanese version was translated back into English by two other independent bilingual translators. The original and the back-translated versions were compared by the researchers in order to determine the clarity of the translation work and the semantic and content equivalence of the different language versions of the questionnaire.
Psychometric Study
Participants
The Kumamoto Prefectural Government solicited all 55 obstetric clinics in Kumamoto Prefecture to participate in this follow-up survey of mental health during the perinatal period in community pregnant women. Eighteenantenatal institutes (33%) responded. These included one university hospital, public and private hospitals (N = 12), and private clinics (N = 5). Thus, we obtained a mixture of different types of antenatal institutions,which were astrength of the current study. Women of at least 28 weeks' gestation who attended one of these antenatal clinics during the entire month of November 2011 were invited to participate. Eligible criteria were pregnancyand age over 20 years. Pregnant women who were illiterate in Japanese, who had severe mental illness, or who had been hospitalized with pregnancy complications were excluded. Sets of questionnaires were distributed during the third trimester of pregnancy, and at five days and one month after childbirth. Of 1442 eligible women, 642(45%) returned the questionnairesduring the third trimester and 416 (29%) returned them within five days after childbirth. Of those who returned the questionnaires at one month after childbirth, 226 (16%) mothers returned them one month after childbirth.
Measurement
Traumatic symptoms The IES (13) is a self-report of traumatic stress symptoms. It consists of 15 items with two dimensions (Intrusion: seven items, and Avoidance: eight items), rated on a five-point scale, ranging from "not at all (0)" to "quite often (4) ."Higher scores indicate a severe traumatic stress symptoms. In this study, we asked "How was your childbirth experience?" This question was followed by the 15-IES items. The IES was measured at five days after childbirth (N = 416), and again at one month after delivery (N = 226) in order to examine its test-retest reliability.
Depression Symptoms of maternal depression were assessed within five days after delivery by the Edinburgh Postnatal Depression Scale (EPDS)(15), a screening instrument for postpartum depression. The scale consists of 10 items with a four-point scale. The EPDS was translated into Japanese by Okano et al (16) , who examined its validity and reliability. We hypothesized that there would be a moderate correlation between the IES and the EPDS scores (17) . The Cronbach's alpha value of the EPDS score was .84 in this study.
Perception of difficulty of childbirth An ad hoc question, "How was your childbirth experience?" was included in the questionnaire. The question was rated on a five-point scale ranging from "very easy (1)" to "very difficult (7)".
Demographic and obstetric data Demographic data included age and parity (primiparous/multiparous). Medical records were used to identify complications of pregnancyincluding threatened labor, pregnancy hypertension, placenta previa,and anomalies of the foetus, and birth outcomes including planned CS, emCS, and other delivery complications.
Data Analyses
In order to examine the factor structure of the IES, we randomly divided the participants into two groups and performed an exploratory factor analysis (EFA) on the first group. Robust maximum likelihood estimation procedures were employed. The number of factors was determined through the use of scree plots after confirming that the eigenvalues of all retained factors were >1. Promax rotation was performed to obtain a diagonal rotation, because all IES subscales were considered somewhat interdependent. A factor loading of .3 was used as the minimum criterion for acceptance,while .4 was used as the robust criterion (18) .
In order to confirm the stability of the factor structures obtained from the above EFA, we performed a series of confirmatory factor analyses (CFAs) using another randomly generated subset of participants (N = 195). The fit of each model with the data was examined in terms of chi-squared (CMIN), comparative fit index (CFI), and root mean square error of approximation (RMSEA). According to conventional criteria, a good fit would be indicated by CMIN/df<2, CFI >.97, and RMSEA <.05, and an acceptable fit by CMIN/df<3, CFI >.95, and RMSEA <.08 (19) . in Japanese Mothers of Neonates We added the scores of items belonging to each factor to calculate the IES subscale scores. Then we calculated the internal consistency of each subscale score using Cronbach's α coefficient. A Cronbach's α value of .7 is considered to be the minimum criterion for acceptance (20) .
We also correlated IES subscale scores with the EPDS scores at five days after childbirth. APearson product-moment correlation coefficient (r) was designated as weak (.10-.29), moderate (.30-.49), or high (≥.50) depending on the value of r (21) .
In order to analyze the test-retest reliability of each IES subscale, we compared the scores of each IES subscale at five days and at one month after delivery.Intraclass correlation coefficient (ICC) values of .4 or less were designated as poor, .41-.60as moderate, .61-.80as good, and .81-1.00 as excellent (22) .
All the statistical analyses were conducted using SPSS version 20.0 and Amos 20.0.
Procedure
Participants were asked to complete the questionnaire at home and to return it to one of the researchers (T.K.) using a stamp-added envelope. The present study was approved by the Ethical Committee of Kumamoto University Graduate School of Life Sciences.
Results
The average age of the total sample was 30.4 (SD = 4.8) years, and 119 (29%) of 410 women were nulliparous. Approximately 14% of women (N = 56, 14%) had a pregnancy complication such as threatened abortion (delivery) (N = 53),foetal anomaly (N = 2), or pregnancy hypertension (N = 1). Of the 416 participants, 321 (77%) had a normal vaginal delivery, 41 (10%)had planned CS, and 41(10%) had emCS.
Only six (1.3%) of the 416 participants were missing over 60% of items on the IES. These questionnaires were excluded from analysis in order to maintain the quality of data. Missing items in the remaining cases were imputed by the mean score of each item.
Because about half of the IES items had a skew of2.0or more (items 3, 7, 8, 9, 12, 13, and 15), all the items were log-transformed (Table 1 ). An EFA using the first group (N = 215) yielded a two-factor structure (Table 1) , accounting for a cumulative variance of 48%. The original two factors, Intrusion and Avoidance, were identified in our sample. No item had a loading of less than .3 on both factors except for Item 2,whichwas originally an Avoidance item but which loaded on the Intrusion category in our study. The final CFA model using the second half-sample (N = 195) showed a good fit of the two-factor model with the data: CMIN/df=2.51, CFI = .89, and RMSEA = .08 (Figure 1 ).
Table 1.Factor structure of the IES items in a split-half sample (N = 215).Two-factor structure was identified after the exploratory factor analysis.
Item
Then we calculated the two subscale scores by adding the scores of items belonging to each factor. The Cronbach's α values of the IES subscales were above . 
Discussion
The findings of this study provided initial that the Japanese version of the IES has structure as the original English one. The instrument construct validity and reliability were also
The EFA yielded two factors Avoidance-in a split-half group. The psychometric structure of the scale showed acceptable observational data from the results of a the other group. The results confirmed validity of the Japanese IES and also cross-validation. All items reached the for factor loading (>.3), with most items above .4. These findingsdemonstrate that were applicable to Japanese postnatal women. All IES items belonged to the same dimension (Intrusion the original items, except for item 2 ( avoided letting myself get upset when I thought about it or was reminded of it"). This was categorised as Avoidance in the original English version but loaded highlyon the Intrusion subscale in the present study translated into Japanese, this item was expressed as I thought about it or was reminded of it, I av myself get upset." This is due to a difference in sentence structure between English and Japanese. Therefore original English phrase put more emphasis on avoiding behaviour while the Japanese phrase focused attention intrusion of traumatic thought. Intrusion oscillate during the same time period (13) moderate correlation between the two IES subscales with this notion (23, 24) .
An additional finding was that the Japanese IES correlated at expected levels with depressive symptoms, which also supports the fact that its convergent validity accordance with a previous study characteristically tend to avoid stressful situation avoidant behaviours to restore emotional Psychology and Behavioral Sciences 2014; 3(2): 46-50 squared; df, degree of freedom; RMSEA, root mean square error of approximation; CFI, comparative fit index.
onfirmatory factor analyses of the IES items in a split-half
The findings of this study provided initial confirmation IES has the same factor structure as the original English one. The instrument's high were also demonstrated. The EFA yielded two factors-Intrusion and half group. The psychometric acceptable fit with the a CFA performed on confirmed the high construct and also ensured the minimum criterion most items exhibiting values These findingsdemonstrate thatJapanese IES items postnatal women. All IES items Intrusion or Avoidance) as except for item 2 (original version: "I avoided letting myself get upset when I thought about it or was reminded of it"). This was categorised as belonging to Avoidance in the original English version but loaded Intrusion subscale in the present study. When translated into Japanese, this item was expressed as, "When I thought about it or was reminded of it, I avoided letting This is due to a difference in sentence structure between English and Japanese. Therefore, the original English phrase put more emphasis on avoiding focused attention on intrusion of traumatic thought. Intrusion and avoidance (13) . Our finding of moderate correlation between the two IES subscales is inline An additional finding was that the Japanese IES at expected levels with depressive symptoms, its convergent validity is in (17) .Women who tend to avoid stressful situationsengage in ional equilibrium and prevent emotional flooding as their defence efforts after traumatic delivery. Our findings discriminant and predictable validity of the IES. Only the Intrusion subscale correlate difficulty of childbirth. The perceived negative birthexperiences, including strong pain, fear control, resulted in development of intrusion symptoms such as re-experiencing and flashbacks. The IES had good internal consistency and good test-retest reliability at one excellent ICC for the total scores of the IES high stability for the same time frame
Our study had some limitations. First, the participants were all relatively healthy, pregnant women above 20 of age. Second, several former researchers recommend use of the IES-R, which additionally includes hyper-arousal subscale (25) . However, claimed that hyper-arousal symptoms such as sleep disturbance are frequently seen among postnatal women. Therefore, we should carefully most suitable for future assessments of symptoms following childbirth. Thi structured interviews to examine the concurrent validity of the Japanese IES. Future stud the validation of the scale.
Conclusion
The results of our study provide support for the Japanese IES as a valid and reliable measure of prenatal traumatic symptoms following childbirth among postnatal Japanese women.
prevent emotional flooding as their defence efforts after traumatic delivery. Our findings provided support for the discriminant and predictable validity of the IES. Only the ntrusion subscale correlated with the perception of ulty of childbirth. The perceived negative including strong pain, fear, and lack of in development of intrusion symptoms such experiencing and flashbacks. The IES had good internal consistency and good one month after childbirth. The excellent ICC for the total scores of the IES also indicated for the same time frame. Our study had some limitations. First, the participants relatively healthy, pregnant women above 20 years former researchers recommend the which additionally includes a . However, Tham et al (21) arousal symptoms such as sleep disturbance are frequently seen among postnatal women.
carefully consider which measures are for future assessments of traumatic stress symptoms following childbirth. Third, we did not conduct to examine the concurrent validity of the Japanese IES. Future studies will be needed to confirm
The results of our study provide support for the Japanese id and reliable measure of prenatal traumatic symptoms following childbirth among postnatal Japanese
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